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THE INTELLECTUAL RISE IN 
ELECTRICITY. 

The Intellectual Rise in Electricity: a History. By 
Park Benjamin, Ph.D., LL.B., Member of the American 
Institute of Electrical Engineers. Pp. (with index) 
611. (London : Longmans, Green, and Co., 1895.) 
INCE the days of the distinguished Joseph Priestley, 
no physicist has ventured to give us series of 
lessons on the history of the origin and progress of 
electrical science. In a large and admirable volume 
entitled “Priestley on Electricity” the author of it tried 
to introduce everything that was known up to his own 
time, and he is a poor electrician who is not fully con¬ 
versant with this gigantic labour. At last another author 
has risen who has undertaken to supplement preceding 
authors, and to put before the world in one volume the 
subject of “the evolution of electricity” ; that is to say, 
to describe the history of electrical science from its 
origin up to the present day. The author who has 
undertaken this task is Dr. Park Benjamin, LL.B., a 
writer from the other side of the Atlantic, who, it 
must be said, has made himself fairly acquainted with 
the many electricians who have preceded him, and who 
makes an excellent effort to instruct the world at large 
by bringing into what may be called a nutshell the 
many pieces of information which he has been able to 
collect and put together in a readable form. The work 
is a large octavo, and consists of 611 pages, the whole 
being written in a style which is as commendable to the 
general scholar as to the particular electrician. The 
greatest care has been taken, step by step, to supply such 
illustrations as shall make the text comparatively easy. 
There are also portraits of men who have been engaged 
in the practical work of electricity ; and although we 
would not compare the book with that written by 
Priestley, we must candidly say of it that all teachers, 
especially physical teachers, are certain to be benefited 
by its perusal and intimate study. 

Like preceding writers, Dr. Park Benjamin, in tracing 
back the history of electricity, believes that in the dawn 
of civilisation the discovery of the force was connected 
with the substance commonly known as amber. The 
discovery of beads in the royal tombs of the Mycenae, and 
at various places throughout Sardinia and the ancient 
territory of Etruria, proves, he says, that trade in amber 
existed' in prehistoric times ; while the identity in 
chemical constitution of the ornaments at Mycenae and 
the Baltic amber from the tertiary formation of the 
Prussian Samland, the coasts of Southern Sweden, and 
the Northern Russian provinces, indicate the far distant 
source from which the resin was anciently derived. Who 
first brought the resin from the Baltic Sea to the Levant 
is an undetermined question, as it is known to have come 
across Europe by land as well as round the continent by 
water. 

Giving full credit to the Phoenicians for their enter¬ 
prise, and with speculations as to the mode in which 
amber may have travelled after its properties were first 
discovered, Dr. Benjamin proceeds to consider the magnet, 
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or lodestone, and explains that the phenomena of the 
lodestone are two-fold : it not only attracts iron objects, 
but it has its polarity, or in other words exhibits its 
opposite effects at opposite ends, by reason of which, 
when in elongated form and supported so as easily to 
turn, it will place itself nearly in the line of a meridian of 
the earth, that is to say in a north and south direction. 
This is its attractive tendency, or as William Gilbert 
called it in 1600, its “ verticity,” and upon this duality, as 
is well known, depends the use of the magnetic needle in 
the mariners’ compass. In the close of Chapter I., in 
which reference is specially made to the magnet and to 
iron as the substance upon which it acts, there is a short 
but sound notice of history collected from Jewish and 
Egyptian writers, which, though not strikingly convincing, 
is of unquestionable interest. 

Getting lower down, Dr. Benjamin, as a matter of 
course, quotes Thales, who many suppose to have been 
the first man in the electrical field—though he lived 
before Christ—who understood the phenomena of 
magnetic attraction, on which point Dr. Benjamin 
remarks : 

“ It must be admitted that even if Thales had been 
cognisant of the amber phenomenon—that is to say, the 
effects of rubbing amber and presenting it, in the excited 
state, to the bits of straw which it attracts—it was not 
logically necessary, from his point of view, to include it 
specifically under his theory based upon the attraction of 
the lodestone, and hence lack of mention does, on his 
part, not imply lack of knowledge.” 

Wading through pages of matter touching largely on 
the Chinese origin of the compass and knowledge of the 
Chinese in regard to the lodestone, Benjamin asserts 
that no recorded evidence of the attraction of the magnet 
or amber appears in the Chinese books of earlier date 
than the fourth century of our era. He follows up 
scientific records from the decline of the divine school of 
Alexandria, which followed the period of the Ptolemies, 
and explains that through the earlier centuries of the 
Christian era we find the problem dealt with again and 
again, sometimes purely physically, more often meta¬ 
phorically ; sometimes by the poets, but with greater 
frequency by the fathers and historians of the Church. 
He quotes St. Augustine on the attraction of the magnet. 

“ I was thunderstruck (‘ vehementer inhorrui ’). I saw 
an iron ring attracted and suspended by the stone (lode- 
stone), and then, as if it had communicated its own 
property to the iron it had attracted and had made it a 
substance like itself, this ring was put near another and 
lifted it up ; and as the first ring clung to the magnet so 
did the second ring cling to the first. A third and fourth 
were similarly added, so that there hung from the stone 
a kind of chain of rings with their hoops connected, 
not interlinking, but attached together by their outer 
surface.” 

Gliding along and touching on the voyages of the 
Northmen and the scientific writings of the Anglo- 
Saxons, the works of William Appulus, the Anglo- 
Norman magnetic knowledge, the labours of Alexander 
of St. Albans (Alexander Neckham), the contemporary of 
Richard of England, son of Henry II., Dr. Benjamin puts 
before us the first mariners’ compass ; touches on the 
penalty for falsifying the compass, and taking up 
numerous statements and stories in relation not only to 
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magnetic phenomena, bat to the men who studied them, 
including the discovery of variation by Columbus, the 
reasonings of Paracelsus as a speculator, and the work 
of physicians as discoverers, he brings us at last, as 
a necessity, to one of our first great Englishmen, William 
Gilbert of Colchester. He gives a little sketch of the life 
of William Gilbert, puts him down amongst the Fellows 
of the Royal College of Physicians, and states that he 
began to practise in London, establishing himself in a 
house on St. Peter’s Hill, between Upper Thames Street 
and Little Knightrider Street. There Gilbert became a 
famous man, and, as we know, became physician to 
Queen Elizabeth, and was, it is said, the only man to 
whom she left a legacy. To Gilbert, Benjamin gives, 
naturally, a warm introduction and note of praise, and to 
Gilbert’s original work, “ De Magnete,” he assigns as 
much credit as could be given by any one of the members 
of the new society founded in honour of his name, and 
which wishes to establish a monument to him in his 
native city. He also notes Gilbert’s doctrine on the sub 
ject of the magnet, with his own criticism thereupon. 
Gilbert seems to urge, that the direction in space is such 
that the north pole of the earth constantly regards the 
pole star, so that if that pole were turned aside from this 
steadfast position it would go back thereto, from which it 
is apparent, says Benjamin, “that this doctrine rests 
upon the conclusion that the earth itself is a freely mov¬ 
able magnet, having poles, and amenable to the same 
laws as the compass needle.” 

Gilbert is capable of many errors which Dr. Benjamin 
is not slow to detect; while he makes, we must admit, a 
very fair and just statement or analysis of the work of 
Gilbert, supplying plates from his “ De Magnete,” and is 
very fair in reviewing the revelations of Bacon, who 
recognised Gilbert’s eminence as a philosopher and 
discoverer. 

All this is extremely interesting, and a grand intro¬ 
duction to the science of electricity as connected with the 
magnet, and when we get into the account of the way in 
which electric action and the discovery of electric 
propulsion, especially in reference to the discoveries 
of Cabteus on the magnetic spectrum, with Descartes’ 
observations on the magnetic field, we arrive at the 
definite origin of electricity amongst English philo¬ 
sophers and their colleagues, of many of whom Dr. 
Benjamin has not the same knowledge, or, at all 
events, does not show the same sympathies as we our¬ 
selves do. We do not all consider, although his father 
was executed, that Sir Kenelm Digby, for instance, 
was an adventurer, conspirator, naval commander, and 
diplomatist, as well as man of science ; neither do we 
take the same view of Sir Thomas Browne that our 
author seems to have taken, while, when we come to his 
description of Stephen Gray, we are forced to differ from 
him, in regard to his estimate of him, very sincerely. 
According to our own view, electricity was altogether 
chaotic as a science until this Charter House pensioner, 
Stephen Gray, appeared before the world, and revealed 
himself through the Royal Society. It was he who 
discovered conduction-, induction, insulation, and minor 
thunder and lightning, and, indeed, almost all the basic 
facts, without which electricity could never have become 
a true science. 
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The story about Stephen Gray is fairly told, but it is 
far from complete, and should have tallied better with 
Emerson’s sentence which the author has inserted on 
his title-page. 

“ Not the fact, but so much of man as is in the fact.” 

Gray, indeed, was himself an evolution, small though 
he may seem to have been to his contemporaries, and 
with them was, perhaps, petulant. He was just as great as 
Gilbert, and in any work on electricity deserves to be put 
on a level with him. It was he who first truly set up the 
electric telegraph, and, actually, between two and three 
hundred years ago, sent messages by it over ground 
which is still laid out in the front of an old mansion, 
Otterden Manor, near to Faversham. It was he who 
died relating to Mortimer, the Secretary of the Royal 
Society, his conviction that there was such a thing as an 
electric planetarium in the universe, and it is to him and 
his labours that we now owe the electric light which so 
brilliantly illuminates our darkness. 

As we glance through the copious index with which 
this volume is concluded, and see name after name written 
down, for our edification, of men who have been engaged 
in electrical pursuits, the temptation is very great to 
follow Dr. Benjamin step by step, and to inquire on what 
ground some men are named at length, while others— 
Cavallo and Fowler, for example, are omitted altogether. 
We are not surprised that he dwells so long and favour¬ 
ably on one of his own countrymen, Franklin, whom we 
in England do not certainly ignore, and whose electrical 
knowledge is probably spoken of with an enthusiasm 
which few electricians have received. We do not object 
to the admirable picture of Franklin seated at his studies, 
which is given to us as a prelude to the sixteenth chapter, 
but we do regret that there should be any omissions of 
other men equally careful as Franklin, equally industrious, 
and quite as original ; but we would not be severe with 
an author who has natural predilections, like all of us, 
and who is never wanting in industry. We would rather 
look over every .omission and every possible error, and 
we commend our readers to place Dr. Benjamin’s volume 
on their shelves as a book of electrical philosophy which 
cannot be too often read or too seriously studied. 

It has for many long years past been felt by the teacher 
of electrical science, and we may add, by the learner 
also, that the course cannot be considered complete 
which does not include the beginnings as well as the 
endings of electrical advances. It is too often felt by 
those who teach, that it is necessary to deal solely with 
what is actually going on, and we must admit that when 
a professor stands at the lecture table with all the modern 
apparatus before him, and with the hosts of modern facts 
at his direct command, facts which he is anxious to 
illustrate and demonstrate, the temptation is great for 
him to confine himself to the subject immediately before 
him, and to show how, out of simple principles, he can 
explain some new and important truth or line of practice. 
At the same time he rarely ventures on this path with¬ 
out omitting, in the strangest way, a great deal of that 
wonderful past which Dr. Benjamin has made such fine 
attempts to describe. Of all words, again, we like the 
title he has chosen—evolution. “ Evolution ” is as ap¬ 
plicable to electricity as it is to man himself, and, to be 
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quite sincere, it must be admitted that every detail in 
respect to electrical developments is an evolution. It is 
in this way that electricity has progressed and will con¬ 
tinue to progress, that is to say, on the bare data pro¬ 
pounded by one man another will proceed. The one will 
modify experiment ; will get an advanced result, and 
from his result the next man will take up the parable 
and will progress. Thus, though there may be a thousand 
discoveries in electricity, there will never be one prophecy; 
and if Dr. Benjamin’s book exposes this startling truth, 
it has performed a duty which probably its author did 
not expect of it, and for which the world will be grateful. 


ARTIFICIAL COLOURING MATTERS. 

Traite des Matures Colorantes organiques artificielles , 
de leur preparation industrielle et de leurs applications. 
Par Leon Lefevre. Two vols. Pp. xx + 1648. (Paris : 
G. Masson, 1896.) 

N the early days of the coal-tar colour industry the 
French chemists, Coupier, Lauth, Girard and De 
Laire, and others did good work in the way of investiga¬ 
tion, and certain standard books of reference which were 
indispensable in their time bore the names of French 
authors. Then the centre of activity in this field seems 
to have been shifted to Germany, and for some years we 
have been accustomed to look to that country for new 
discoveries and authoritative treatises. The author of 
the work now under consideration, M. Leon Lefevre, who 
is “ Preparateur de Chimie” in the Ecole Polytechnique, 
has once again set the current of coal-tar literature flow¬ 
ing in France, and he is to be congratulated on having 
produced a treatise which may, without exaggeration, be 
described as the most comprehensive that we have at 
present in any language. The two bulky volumes under 
notice cover the ground occupied by several distinct 
German works; for not only is the subject dealt with in its 
purely chemical aspect, but the methods of production on 
the large scale, and the modes of application of the 
various colouring matters are likewise given in detail. It 
is impossible in these columns to give a critical review of 
a technical work of this magnitude, but a general state¬ 
ment of the method of treatment will enable those who 
are interested in the subject to form an idea of the extent 
to which they are indebted to M. Lefeivre. 

The colouring matters are classified into groups in 
accordance with the scheme originally adopted by Nietzki, 
and now familiar to all chemists who are acquainted 
with this branch of their science. Each group com¬ 
mences with a preliminary statement setting forth the 
history, general characters and constitutional formulae of 
the compounds dealt with ; then follows the description 
of the individual colouring matters, and afterwards a 
tabular summary of the whole group, from which can be 
seen at one glance the mode of preparation, the formula, 
the commercial name, the appearance and properties, 
and the references to the literature, patent or otherwise. 
Following these extremely valuable tables, there is a 
section on the technique, i.c. the method of manufacture, 
the processes being described in sufficient detail to be 
of value to technologists, and the plant being figured by 
well-executed cuts. The reader having thus been led 
NO. 1383, VOL. 53J 


up from the history of the discovery of the colouring 
matters to their production on the large scale by the 
latest and most approved methods, is then let into the 
mystery of the dyer’s art, and is given explicit directions 
how each colouring matter should be applied as a 
tinctorial agent. With each group there is also associated 
a tabular scheme of the diagnostic reactions of the 
colouring matters on the fibre, a list of bibliographical 
references, and lists of patents. 

It does not often fall to the lot of the reviewer of a tech¬ 
nical work to be raised to an enthusiastic state of mind by 
the treatise which has been submitted to his judgment ; 
but in the present case, it was certainly with something 
akirt to enthusiasm that we turned over the pages of 
M. Lefevre’s luxurious volumes. The synopsis of the 
mode of treatment which we have attempted to give will 
show that in one work we now have the chemistry of the 
coal-tar colouring matters on the lines adopted by Schultz 
in his well-known treatise of 1887-90, the tabular synopses 
made familiar by the tables of Schultz and Julius, edited 
by Green in 1894, the technique of manufacture for which 
we have had to refer to such works as that by Miihlhauser, 
the tinctorial characters and modes of application for 
which we have been in the habit of consulting special 
treatises on dyeing and printing, and lastly, the diagnostic 
reactions which are generally looked up in some work on 
proximate organic analysis. To say that the author has 
covered all this ground in a perfectly faultless manner 
would be to attribute to him superhuman faculties ; but, 
with the exception of a few doubtful statements of history, 
we are bound to say that no serious flaw is to be found in 
the 1648 pages composing the work. The dyed and 
printed patterns on wool, silk, leather and paper, of 
which there are over 260 specimens, make the volumes 
somewhat ungainly, and would perhaps have been better 
collected together into a distinct supplementary volume. 
The thirty-one illustrations of plant are executed with 
that clearness for which our French colleagues are so 
justly celebrated, but, as is so generally the case, they 
suffer from the defect of having no scale of size attached. 
The structural formute occupy a very much larger amount 
of space than we are accustomed to here, owing to the 
free use of the benzene hexagon, but this is a matter of 
luxury and not a point for critical complaint ; it must, 
however, have added considerably to the cost of printing. 

The work is introduced to the public by a preface from 
the pen of M. Edouard Grimaux, Membre de l’Institut, 
who at the close of his remarks says :— 

“ En raison de 1 ’interSt que je porte a l’auteur, man 
fidele compagnon de laboratoire depuis dix annees, il me 
serait difficile de faire l’eloge de son livre et de dire tout 
le bien que j’en pense ; mais j’ai vu naltre et continuer 
cet ouvrage sous mes yeux, et je puis tdmoigner de la 
conscience avec laquelle il a et 6 fait ; j’ai tout lieu 
d’esperer qu’il recevra du public savant l’accueil qu’il 
merite.” 

The commendation which M. Grimaux modestly with¬ 
holds may be supplied by this notice ; and in directing the 
attention of English chemists to M. Lefevre’s treatise, we 
have not the least hesitation in stating that the author 
has succeeded in producing a coal-tar classic which must 
take precedence over every other work on the subject. 

R. Meldola. 
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